Previous research has shown that rats increase their rate of responding for 1 % sucrose reinforcement in the first half of the session if food-pellet, rather than 1 % sucrose, reinforcement will be available in the second half (i.e., positive induction) . Four experiments investigated whether this induction effect would be changed by altering the amount of "work" required to earn reinforcement in the second half of the session. In .Experiments 1, 2, and 3, rats pressed a lever for 1 % sucrose delivered by a random-interval 60-s schedule during the first 25 min of the session. In different conditions, the reward in the second half was either 1 % sucrose or a food pellet delivered on a lIixed-ratio (FR) 10, 20, or 40 schedule. The FR schedule was in eff, ect throughout the second half of the session (Experiment 1), until 25 reinforcers had been collected and then extinction was in effect (Experiment 2) , or until 25 reinforcers had been collected and then the session ended (Experiment 3). Positive induction occurred in each experiment, but did not vary as a function of upcoming FR requirement. Experiment 4 yoked the rate of reinforcement on a random-interval schedule in the second half of the session to that obtained when subjects responded on a random-ratio schedule,. Similar induction effects were observed regardless of which schedule was in effect in the second half of the session. These results suggest induction is primarily controlled by the availability of upcoming differential reinforcement, not by upcoming "work."
In recent years, a number of studies have investigated the effect of positive induction (e.g., Weatherly, Arthur, & Tischart, 2003; Weatherly, Davis, & Melville, 2000; ) . These studies have demonstrated that rats increase their rate of responding for a lowvalued reward (e.g., 1 % sucrose) delivered by an intermittent schedule of reinforcement if, later in the same session, the rats will respond for a high-valued reward (e.g., food pellets). This increase in responding is an induction effect because the rate of behavior varies directly with Correspondence may be sent to Jeffrey N. Weatherly, Department of Psychology, University of North Dakota, Grand Forks, . the change in the upcoming conditions of reward despite no change in the current conditions (i.e., food pellets represent an increase in the conditions of reinforcement relative to 1 % sucrose; see Weatherly, Himle, Plumm, & Moulton, 2001 , for a more detailed discussion) . The label of "positive" indicates that the rate of behavior has increased because the conditions of reward elsewhere have improved.
Many potential conditions exist to explain why rates of responding for 1 % sucrose may increase when food-pellet reinforcement is upcoming. However, results from Weatherly, Arthur, Palbicki, and Nurnberger (2004) suggest that rates increase because the rewarding value of the 1 % sucrose has increased. In Experiment 1 of that study, rats displaying induction in responding for 1 % sucrose when food-pellet reinforcement was upcoming subsequently learned a novel task more quickly, and they performed the new behavior at a higher rate , than did rats that had not been displaying induction. Enhanced acquisition also occurred when the new task was learned in a novel context (Experiment 2), seemingly ruling out stimulus control by contextual cues. Alternatively, similar rates of responding on the new task were observed between induction-and noninduction-displaying rats when the new behavior was not reinforced (Experiment 3) or was reinforced with something other than 1 % sucrose (e.g. , 0.15% saccharin; Experiment 4). These latter findings seemingly rule out increases in general activity or an increased proclivity to learn , respectively, as explanations for enhanced acquisition in Experiments 1 and 2. Instead, the results are consistent with the idea that 1 % sucrose had become a more powerful reinforcer for rats displaying induction than for rats not displaying induction.
There are several reasons how the 1 % sucrose may increase in reinforcing value. Perhaps the simplest is that the increase occurs because sucrose is paired temporally with the upcoming food pellets. This explanation links the size of induction for 1 % sucrose to, among other things, the reinforcing value of the food pellets. If the value of the food pellets were to increase, then one would also expect the size of the induction to increase. This idea has support. Weatherly et al. (2003) altered rats' level of food deprivation across conditions, a manipulation one would intuitively expect to alter the value of food. The size of induction in responding for 1 % sucrose when food-pellet reinforcement was upcoming varied directly with deprivation.
Another factor thought to change the value of a consequence is the amount of work that goes into obtaining that consequence. For example, research by Clement, Feltus, Kaiser, and Zentall (2000) and Kacelnik and Marsh (2002) has indicated that animals develop a choice preference for stimuli that have been associated with increased levels of "work." Applying this finding to an induction procedure, one could conclude that the size of positive induction would be increased by increasing the amount of effort required to obtain the upcoming food pellets. The fact that Weatherly: Moulton, and Ritt (2002) found that induction was larger when upcoming food-pellet reinforcers were delivered by a random-interval (RI), rather than a response-independent, random-time schedule supports this possibility. The present study was designed to specifically address this idea.
Rats in the present study pressed a lever to obtain 1 % sucrose reinforcers in the first half of the session that were delivered by a RI 60-s schedule. In the second half of the session, pressing the lever was rewarded with either 1 % sucrose or a food pellet, depending on condition, delivered on a ratio schedule of reinforcement. The amount of "work" required in the second half of the session was manipulated by altering the ratio requirement (or reinforcement schedule). In Experiment 1, a fixedratio (FR) 10, 20, or 40 schedule was in effect throughout the second half of the session. In Experiment 2, the same FR schedules were employed, but subjects could earn a maximum of 25 reinforcers in the second half of the session, followed by extinction. In Experiment 3, the second "half" of the session ended after the subject earned 25 reinforcers (or 40 min had elapsed). In Experiment 4, subjects responded on a random-ratio (RR) 10 or 20 schedule in the second half of the session. In subsequent conditions, subjects then responded on a RI schedule yoked to the number of reinforcers they had obtained on the previous RR schedule.
Experiment 1
Experiment 1 manipulated the number of responses required to obtain reinforcement in the second half of the 50-min session. There were two hypotheses. The first was that upcoming food-pellet reinforcement would produce an induction effect for responding for 1 % sucrose reinforcement in the first half of the session. The second was that the size of induction would vary directly with the ratio requirement in the second half of the session.
Method
Subjects. The subjects were 6 experimentally experienced male Sprague-Dawley rats originally obtained from the Center for Biomedical Research at the University of North Dakota. Subjects were approximately 6 months of age at the inception of the experiment and all had experience pressing a lever for 1 % sucrose and food-pellet reinforcement delivered by a RI schedule of reinforcement. Subjects were housed individually with water freely available in the home cage (only). They were continuously maintained at 85% of their free-feeding body weights by post-session feedings, when necessary, or by daily feedings on days in which sessions were not conducted. Because subjects were experimentally experienced, their free-feeding weights had been previously established. Subjects experienced a 12:12 hr lightdark cycle with lights on at 0700 hr. All experimental sessions were conducted during the light portion of the cycle. Care and maintenance of the animal subjects followed the ethical guidelines put forth by the National Research Council (1996) .
Apparatus. The subjects responded in a Coulbourn Instruments Inc. experimental chamber for rats that measured 30.5 (L) x 25.0 (W) x 28.5 cm (H). One 3.5-cm-wide x 0.1-cm-thick response lever appeared on the front panel, 6.5 cm above the grid floor and 2.5 cm from the left wall. It extended 2 cm into the chamber and required a force of approximately 0.25 N to depress. A panel containing three stimulus lights (red, yellow, and green from left to right) was located above the lever. Each light was 0.6 cm in diameter, 0.6 cm from the adjacent light, and 5 cm above the lever. Reinforcers were delivered to a trough inside a 3.3-cm-wide x 3.8-cm-high x 2.5-cm-deep opening that was centered on the front panel, 2 cm above the grid floor. Liquid reinforcers were delivered to the trough via a syringe pump located outside of the apparatus and attenuating chamber. Food pellets were delivered to the trough via a pellet dispenser located behind the front panel. A 1.5-cm diameter houselight centered on the back wall of the chamber, 2.5 cm below the ceiling, provided general illumination.
The experimental chamber was situated inside a sound-attenuating cubicle that had a ventilation fan to mask noise from outside. The experimental events were programmed, and data were recorded, by an IBM-compatible personal computer that was connected to a Coulbourn Instruments Universal Linc and that ran Graphic State software. The control equipment was located in a room adjacent to the one housing the experimental chamber.
Procedure. Subjects were placed directly on the experimental procedure. Subjects responded in 50-min sessions . In all sessions, pressing the lever in the first half of the session was reinforced with 0.2 ml of 1 % liquid sucrose (v/v mixed with tap water) delivered by a RI 60-s schedule of reinforcement. Reinforcers were programmed at a probability of 0.01 every 0.6 s, unless a reinforcer had been programmed but had yet to be collected. In such instances, the interreinforcer interval did not advance until the programmed reinforcer had been collected. At the midpoint of the session, if a reinforcer had been programmed but not yet collected, it was canceled. Lever pressing in the second half of the session was reinforced with either 0.2 ml of 1% sucrose (1%-1% conditions) or a 45-mg food pellet (Research Diets, Formula All; 1 %-FP conditions) delivered by a FR 10, 20, or 40 schedule, across conditions. The houselight was continuously illuminated during both halves of the session. The red/left light above the lever was also illuminated, except during reinforcer delivery.
Six conditions were conducted. Three of the subjects experienced the following order of conditions: 1 %-1 % (FR 10), 1 %-FP (FR 20), 1 %-1 % (FR 40),1%-1% (FR 20), 1%-FP (FR 10), and 1%-FP (FR 40). The remaining subjects experienced the reverse order. Each condition was conducted for 20 consecutive sessions, with sessions conducted daily, 5 to 6 days per week. Figure 1 and Table 1 responding when 1 % sucrose would be the reinforcer in the second half of the session. The striped bars represent responding when food pellets would be the reinforcer in the second half. Figure 1 was calculated using the final five sessions of each condition. Table 1 presents the total number Note. Also presented are the total number of food-pellet reinforcers earned in the second half of the session (FPs) across the final five sessions of each 1 %-FP condition .
Results and Discussion
of responses that each subject made in the second half of the session across the final five sessions of each condition. It also presents the total number of food pellets each subject earned in the second half of the final five 1 %-FP sessions at each FR requirement. Figure 1 indicates that upcoming food-pellet reinforcement produced positive induction. In 17 of the 18 possible instances (the exception being Subject 404 in the FR 40 conditions), subjects responded at a higher rate for 1 % sucrose in the first 25 min of the session when food pellets, rather than sucrose, would serve as the reinforcer in the second 25 min. However, the size of induction did not vary systematically with the FR requirement in the second half of the session. Two subjects displayed the largest induction effect (i.e., the highest rate of responding in the first half of the session) when the upcoming FR requirement was 10, 3 displayed the largest effect when it was 20, and 1 displayed the largest effect when it was 40.
Results from statistical analyses supported these impressions. Results of a two-way (Upcoming reinforcer type X Upcoming FR requirement) repeated measures analysis of variance (ANOVA), conducted on the response rates of individual subjects in the first half of the session in each condition , resulted in a significant main effect of upcoming reinforcer type, F(1, 5) = 14.89, P = .012. This result indicates that upcoming food-pellet reinforcement produced positive induction in responding for 1 % sucrose.
Neither the main effect of upcoming FR requirement nor the interaction term reached significance (i.e., p < .05).
To further investigate whether induction was influenced by upcoming ratio requirement or obtained food-pellet reinforcement, Pearson productmoment coefficients were calculated between the response rates in the first half of the session of the 1 %-FP conditions and the ratio of responses per reinforcer in the second half of the session in those conditions (calculated using the data in Table 1 ) and the number of food pellets that were earned in the second half of the session . For both analyses, data for Subject 404 in the 1 %-FP FR 40 condition were excluded because this subject did not earn any food pellets across the final five sessions. Response rates in the first half of the session were not significantly correlated with either the response-per-reinforcer ratio in the second half of the session, r(15) = -0.17, or the number of reinforcers earned, r(15) = 0.42.
These results suggest that the number of responses required to earn food pellets in the second half of the session does not influence the size of positive induction in the first half. Induction did not vary systematically (visually or statistically) with alterations in the FR rHquirement in the second half of the session. In fact, the above correlations suggest that, if anything, induction was more influenced by the obtained number of food pellets than by how many responses would be required to earn them.
Experiment 2
The failure to find an effect of work requirement in Experiment 1 represents a null finding. Furthermore, the procE3dure confounded work requirement with the obtained number of food-pellet reinforcers. To address this confound, Experiment 2 was conducted. It replicated the procedure of Experiment 1 but kept constant thH (maximum) number of reinforcers that could be earned in the second half of the session.
Method
Subjects and apparatus. The subjects were 6 experimentally experienced male Sprague-Dawley rats that were obtained as those in Experiment 1. They were not the same subjects used in Experiment 1, but had a similar experimental history. Subjects were housed and maintained as in Experiment 1. Subjects responded in an experimental chamber that was identical to that used in Experiment 1.
Procedure. Subjects experienced the identical procedure as in Experiment 1 with one exception. In all conditions, only 25 reinforcers could be earned in the second half of the session. Once 25 reinforcers had been collected, extinction was in effect until the end of the session (i.e., 50 min). Lever presses during extinction were recorded, but had no consequence. Sessions ended after 50 min regardless of whether subjects had or had not earned 25 reinforcers. The decision to limit the number of reinforcers to 25 was made because many previous studies on positive induction have had subjects respond on a RI 60-s schedule during 50-min sessions (e.g. , Weatherly et aI., 2003) and 25 reinforcers was the equivalent of the average number of food-pellet reinforcers that were programmed in the second half of the session in those studies.
Experiment 2 employed the same order of conditions as in Experiment 1. Half of the subjects experienced one order of conditions. The other half experienced the reverse order. Conditions were again conducted for 20 consecutive sessions with sessions conducted 5 to 6 days per week. Figure 2 and Table 2 present the results of Experiment 2. Each was constructed as was Figure 1 and Table 1 , respectively. Figure 2 shows that upcoming food-pellet reinforcement consistently produced a positive induction effect. Rates of responding in the first half of the session were higher in the 1 %-FP than in the 1 %-1 % conditions in 16 of the 18 possible instances. The size of the effects, however, was noticeably smaller than in Experiment 1. No systematic effect of upcoming work requirement is apparent in Figure 2 . Three subjects displayed the largest induction effect (i.e., the highest rate of responding in the first half of the session) when Note. Also presented are the total number of food-pellet reinforcers earned in the second the upcoming FR requirement was 10 responses, 2 displayed the largest effect when it was 20 responses, and 1 (Subject 22) displayed an equally large effect when the requirement was 10 or 40 responses.
Results and Discussion
A two-way (Upcoming reinforcer type X Upcoming FR requirement) repeated measures ANOV A was conducted on the response rates of individual subjects in the first half of the session in each condition. It resulted in a significant main effect of upcoming reinforcer type, F(1, 5) = 7.39, P = .042, indicating that upcoming food-pellet reinforcement produced positive induction. Neither the main effect of upcoming FR requirement nor the interaction term were significant. Pearson product-moment coefficients were also calculated between the response rates in the first half of the session of the 1 %-FP conditions and the ratio of responses per reinforcer in the second half of the session in those conditions and the number of food pellets that were earned. These analyses did not include data from Subjects 21 or 23 in the 1 %-FP FR 40 condition because these subjects failed to earn any pellets across the final five sessions of this condition.
The correlation between response rates and the response-per-reinforcer ratio in the second half of the session was not significant, r(14) = -0.08. The correlation between response rates and the number of earned reinforcers, however, was significant, r(14) = 0.64, P < .01, indicating that the size of induction increased with increases in the number of reinforcers subjects earned in the second half of the session.
Experiment 3
Experiment 2 provided little evidence to suggest that positive induction varies as a function of upcoming "work" requirement. In fact, the correlational evidence suggests that induction varied as a function of obtained food-pellet reinforcement, not FR requirement. Again, however, these results represent null findings. Furthermore, the procedure itself did not technically hold "work" levels constant in the second half of the session. After subjects earned 25 reinforcers, extinction went into effect and all subsequent responses were unreinforced. Those responses were, however, included when determining the responses-per-reinforcer ratio in the second half of the session. Thus, it was possible for the number of responses per reinforcer to be similar in the second half of the session despite different FR requirements. Experiment 3 was conducted to address this confound. Subjects could earn a maximum of 25 reinforcers in the second "half" of the session and the session ended immediately after the 25th reinforcer (or 40 min had elapsed without collecting 25 reinforcers).
Method
Subjects and apparatus. The subjects were 6 experimentally experienced male Sprague-Dawley rats that were obtained as were those in Experiment 1. They were not the same subjects used in either Experiment 1 or 2, but did have a similar experimental history. Subjects were housed and maintained as in Experiment 1. They also responded in an experimental chamber identical to the one used in Experiment 1.
Procedure. Subjects experienced the identical procedure as used in Experiment 2 with one exception. In all conditions, subjects could earn only 25 reinforcers in the second "half" of the session and the session ended (a) immediately after the delivery of the 25th reinforcer or (b) after subjects had been responding in the second "half" of the session for a total of 40 min. Therefore, total-session duration varied from session to session, but was at most 65 min .
The same order of conditions used in Experiment 1 was used in Experiment 3. Half of the subjects experienced one order of conditions. The other half experienced the reverse order. Again, conditions were conducted for 20 consecutive sessions with sessions conducted 5 to 6 days per week. Figure 3 and Table 3 present the results of Experiment 3. Each was constructed as was Figure 1 and Table 1 , respectively. The results of Experiment 3 are consistent with those of the first two experiments. Upcoming food-pellet reinforcement produced positive induction. Rates of responding in the first "half" of the session were higher when food-pellet, rather than sucrose, reinforcement would be available in the second "half" in 15 of 18 instances. Again, however, there was little evidence to suggest that the size of induction varied as a function of upcoming FR requirement. Three subjects displayed their highest rates of responding in the first "half" of the session when the upcoming food pellets would be earned on a FR 10 schedule. The other three displayed their highest rates when the upcoming food pellets would be earneci on a FR 20 schedule.
Results and Discussion
A two-way (Upcoming reinforcer type X Upcoming FR requirement) repeated measures ANOVA conducted on the response rates of individual subjects in the first "half" of the session in each condition yielded a significant main effect of upcoming reinforcer type, F(1, 5) = 8.94, p = .030.
Again, the main effect of upcoming FR requirement and interaction term were not significant. The Pearson product-moment coefficients calculated between the response rates in the first "half" of the session of the 1 %-FP conditions and the ratio of responses per reinforcer in the second "half" of the session in those conditions, r(14) = -0.32, and between response rates and the number of food pellets earned, r(14) = 0.48 , each failed to reach significance.
Experiment 4
Experiments 1, 2, and 3 altered the number of responses required to obtained food-pellet reinforcement in the second half of the session. The results showed little evidence that the size of induction was influenced by these alterations. However, each of these procedures employed a FR schedule in the second half of the session. The similar results across different ratio requirements may have occurred because induction is not influenced by the size of the ratio, but rather by the fact that the subject would have to work on a ratio schedule in the second half of the session.
Experiment 4 was designed to assess this possibility. Subjects pressed a lever for 1 % sucrose reinforcement delivered by a RI 60-s schedule in the first half of the session. They then pressed a lever for either 1 % sucrose or food-pellet reinforcement in the second half delivered by either a RR 10 or 20 schedule, in different conditions. After completing a RR condition , subjects then experienced conditions in which a RI schedule was in effect during the second half of the session and the programmed rate of reinforcement was determined by the number of food pellets the subject had earned responding in the RR condition .
RR and RI schedules differ in terms of the number of responses required to obtain reinforcement. Specifically, RR schedules requ ire a certain number of responses to produce reinforcement whereas RI schedules require only a single response. Thus , if the upcoming "work" contingency contributes to induction , then one would predict larger induction effects when the RR schedule is upcoming than when the RI schedule is upcoming. On balance, if the rate of reinforcement is the primary factor determining the size of induction , then one would expect to observe similar induction effects between the RR and RI conditions because the programmed rate of reinforcement is similar.
Method
Subjects and apparatus . The subjects were 6 experimentally experienced male Sprague-Dawley rats obtained and maintained as those in Experiment 1. The subjects we re not those used in Experiments 1, 2, or 3, but did have a similar experimental history. Subjects were approximately 5 months of age at the start of the experiment. One subject ceased responding on the RR schedule in the initial condition and was dropped from the experiment. Subjects responded in the same apparatus used in Experiment 2.
Procedure. The subjects were experienced and thus immediately started on the procedure. Subjects responded in SCI-min sessions similarto the 1 %-1 % and 1 %-FP conditions described in the previous experiments. Pressing the left lever was reinforced with 0.2 ml of 1 % sucrose delivered by a RI 60-s during the first half of the session. Depending on condition, 1 % sucrose or a 45-mg food pellet served as the reinforcer in the second half. In the RR conditions, a RR 10 or 20 schedule was in effect during the second half of the session , with each lever press reinforced at a probability of 0.10 or 0.05, respectively. Once a subject had completed 1 %-1 % and 1 %-FP conditions using one RR schedule, the number of food pellets obtained per session during the final five sessions of the 1 %-FP condition were computed and used to program the rate of reinforcement on a RI schedule during subsequent 1 %-1 % and 1 %-FP conditions. Once those conditions were completed, the subject then responded in 1 %-1 % and 1 %-FP conditions on the remaining RR schedule (10 or 20, whichever was not yet completed) followed by a 1 %-1 % and 1 %-FP condition in which the rate of reinforcement on the RI schedule in the second half of the session was yoked to the rate of reinforcement in the 1 %-FP condition when the RR schedule was in effect.
The experiment thus consisted of two phases. In Phase 1, subjects completed a 1 %-1 % and 1 %-FP condition with a particular RR schedule in effect in the second half of the session. They then responded in a 1%-1% and 1 %-FP condition with a RI schedule in effect in 1 the second half, with the interval value yoked to the obtained rate of reinforcement in the prior 1 %-FP RR condition. In Phase 2, this process was repeated for the remaining RR schedule. Two of the subjects responded on the HR 10 in the first phase; three responded on the RR 20. One subject in each group responded in the 1 %-FP conditions prior to the 1 %-1 % conditions; the remaining subjects responded in the 1 %-1 % conditions prior to the 1 % -FP conditions. Again, each condition was conducted for 20 consecutive sessions. Figure 4 and Table 4 present the results from Experiment 4. They were constructed similarly to Figure 1 and Table 1 , respectively. Figure  4 demonstrates that positive induction was reliably observed. Upcoming food-pellet reinforcement produced an increase in responding for 1 % sucrose in the first half of the session in 19 of 20 possible instances. Little evidence suggests that this induction varied as a function of type of upcoming schedule. One subject (i.e., 22) displayed consistently smaller induction effects when the RI, rather than the RR, schedule would be in effect in the second half of the session. One subject (i.e., 26) displayed higher rates of responding when the RI, rather than the RR, schedule was upcoming. The remaining subjects showed no reliable differences in induction as a function of type of upcoming schedule. Note. Also presented are the total number of food-pellet reinforcers eamed in the second half of the session (FPs) across the final five sessions of each 1%-FP conditi on.
Results and Discussion
Responding in the first half of the session was analyzed by conducting a three-way (Upcoming reinforcement rate X Upcoming reinforcement schedule X Upcoming reinforcer type) repeated measures ANOVA on response rates of individual subjects. That analysis yielded a significant main effect of upcoming reinforcer type, F(1, 4) = 8.11 , P = .046, indicating that induction was observed. However, no other main effects or interaction terms reached significance.
By switching the reinforcement contingency in the second half of the session from a RR to a RI schedule, the present procedure reduced the amount of "work" required to obtain reinforcement. That reduction, however, did not lead to differences in the observed induction produced by upcoming food-pellet reinforcement. For balance, Table 4 indicates that altering the contingencies did not always lead to a decrease in the number of responses subjects emitted in the second half of the session. That fact notwithstanding, the results of the present experiment are consistent with those of the previous experiments in demonstrating that the size of induction is not influenced by the amount of work required in the second half of the session.
General Discussion
The present experiments investigated whether the amount of "work" required to earn reinforcement in the second half of the session would influence induction in responding for 1 % sucrOSl9 in the first half. They manipulated the number of responses required on the FR schedule in effect (Experiments 1 -3) or the need to make multiple responses to earn reinforcement in the second half of the session (Experiment 4) . Overall, positive induction was observed in 67 of 74 possible instances (90.5%) . In all but one instance, failure to observe induction occurred when subjects displayed ratio strain and failed to receive many, if any, food pellets in the second half of the session. Just as consistently, each experiment failed to produce evidence to suggest that upcoming "work" requirement influenced the size or presence of induction .
As noted above, Weatherly, Arthur, et a!. (2004) reported findings that suggested induction results in , or occurs because of, an increase in the value of the low-valued reinforcer. The present data suggest that such an increase does not occur as a resu lt of the amount of effort subjects invest in obtaining the upcoming reinforcer. Phrased differently, if the present procedures did in fact change the value of the food-pellet reinforcement, those changes did not translate into systematic changes in induction produced by the upcoming food-pellet reinforcement.
On their face, the present results would seem inconsistent with those of Weatherly, Moulton, et al. (2002) , who found that the size of induction was reduced when the upcoming food pellets would be delivered independent of responding. Yet the results may not necessarily be at odds. In the present study, reinforcers in the second half of the session were always response dependent, even in Experiment 4. Thus, the different results may reflect that the key influence is whether responding will be required to obtain the upcoming food pellets. Interestingly, work by Clement et al. (2000) and Kacelnik and Marsh (2002) has indicated that animals develop a choice preference for stimuli that have been associated with increased levels of "work." Failing to find that induction varies with upcoming amount of "work" may suggest that such a preference is limited to only the situation in which the work occurs.
By finding that upcoming work requirement did not influence positive induction in the predicted ways, it seems warranted to visit other possible explanations for the effect other than an increase in value of the 1 % sucrose. One possibility is that induction occurs because subjects are readying themselves to respond at a high rate in the second half of the session. However, the present results question this idea. If induction represents a "warming-up" effect, then increases in the size of induction should have been observed with increases in the upcoming FR requirement. Such increases were not observed.
A somewhat related idea is that induction represents an adjunctive behavior that is controlled by the upcoming food-pellet reinforcement (e.g. , see Falk, 1977) . The present data do not speak directly to this possibility, but other results can. For instance, in Experiment 3 of Weatherly, Arthur, et al. (2004) , induction-displaying rats did not display different rates of novel behavior than noninduction-displaying rats when that behavior was not reinforced. If adjunctive behavior was contributing to positive induction, then one would have predicted a difference in responding, at least early in testing. Also, Weatherly, Arthur, and Nurnberger (in press) reported that although upcoming food-pellet reinforcement produced positive induction in lever pressing for 1 % sucrose, it had no influence on general activity (measured by running in a wheel) or on making different response (i.e., nose poking) on an adjacent operandum . Upcoming foodpellet reinforcement did, however, sometimes produce an increase in nonreinforced responding on an adjacent lever. If induction results from adjunctive behavior, then it is not clear why concomitant increases in respond ing occurred only with lever pressing.
It also seems possible that induction represents an instance of behavioral momentum (see Nevin , Mandell, & Atak, 1983) . Again, although such an idea is potentially consistent with the present data, other evidence would seem to argue against it. Weatherly, Plumm , Smith , and Roberts (2002) , for instance, found that induction was controlled by the conditions of reinforcement in the present, rather than the previous, session. Similarly, Weatherly and Arthur (in press) investigated the influence of the 1, 2, and 20 sessions of one type (e.g., 1 %-FP) on responding in sessions of another type (e.g., 1 °10-1 %). Overall, results showed that any influence of a previous session , when present, was very short lived. Those findings suggest that little momentum had accumulated and thus question the role of momentum in the appearance of induction .
It is unclear as to whether the "increase in value" explanation will ultimately prove to be the correct one for positive induction. It does account well for the vast majority of the findings on induction to date. The contribution of the present results is that, if such an increase is taking place, it does not appear to be linked to the amount of "work" required of subjects to obtain the upcoming, high-valued reward.
